WHAT IS CLAIMED IS 



!• A semiconductor device, comprising/^ 
a substrate; 

a gate oxide film formed on said substrate; 
a gate electrode provided on saicygate oxide 

10 film; 

first and second diffusion reoions 
respectively formed in said substrate at each lateral 
side of said gate electrode; ^ 

said gate electrode including a first region 
15 located right underneath said'^gate electrode and a 
second region adjacent to said first region, said 
first and second region^ containing N atoms with 
respective concentrations such that said second region 



.on^ 
;ioni 

2 0 with said first region. 



contains N with a higher \concentrat ion as compared 



25 2. A semiconductor device as claimed in 

claim 1, wherein said N atoms are distributed in said 
gate oxide film with a depth profile such that said 
depth prof fie has a peak in the vicinity of an 
interf ace/between said gate oxide film and said 



3 0 substrate. 




35 / 3. A semiconductor device as claimed in 

cl/aim 1, wherein said gate oxide film contains said N 
xoms in said second region with a concentration level 



4 
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ft 



of at least about 0.5%. 



4. A semiconductor device as irlaimed in 
claim 1, wherein said gate oxide^ilm contains said N 
atoms in said second region vswiTth a concentration level 
of at least about 1%. 
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5. A senficonductor device as claimed in 
claim 1, wherein said gate oxide film contains said N 
atoms in ysaid second region with a concentration level 
of at Xeast about 2%. 
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6. A method o^ fabricating a semiconductor 
device, comprising the steps_of: 

forming a gate oxidi^film on a substrate; 
25 forming a gate el^\rode pattern on said 

gate oxide film; and 

introducing N atoms int^o said gate oxide 
film while using said gate electrode pattern as a 
mask* 



30 



7. A method as clalped^in claim 6, wherein 
35 said step of introducing/^ atoms into said gate oxide 
film comprises a thermal V^nhe^ling process of said 
gate oxide film conducted in \n atmosphere containing 



/ 



/ 
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N axtoms, 
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8 • A me' 
said atmosphere c 
process is 
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claim /, wherein 
said thermal annealing 
nperature of about 8 00 **C. 



15 



— — 

9. A methods as claimed in claims, wherein 
said atmosphere contains and said thermal 

annealing process is^ conducted at a temperature of 
about 900<>C. 
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10. A method as claimed in claim wherein 
step of introducing N atoms into said gate oxide 
film includes an ion implantatVon process of N ions. 
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11. A method as claimed in claim 10, 
wherein said ion\ implantation process is carried out 
under an acceleratioA voltage of not exceeding about 
10 keV. 
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12. A method as claimeos^in claim 10, 
wherein said ion implantation process is carried out 



with a dose 



ofjajisut 1 - 
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13. A method as claimejaT in claim 6, further 
comprising the stgp--.of--fOTiding diffusion regions at 
both lateral siT^s of sai^d^gate electrode pattern by 
introducing impurirv e^ments into said substrate 
through said gate oxMe filmr while using said gate 
electrode pattern as aNmask^ and wherein said step of 
introducing impuri/ty elem^ts is conducted prior to 
said step of introducing N atoms into said gate oxide 
film. 



14. A semiconductor device, compris^tng: 
a substrate; / 
a gate oxide film formed on said^'^^substrate; 
a gate electrode provided oh said gate oxide 

film; 

side wall layers respectively disposed on 
each lateral side of said gat^ electrode; 

first and second impm:4ty regions 
respectively formed in /^|t(id substrate at each lateral 
side of said gate elec;lb^pde/ which is substantially 
aligned the edges th^eor; 

first and second lightly doped impurity 
regions respectively formed in said substrate at each 
outer lateral ^ide of said side wall layers, which is 
substantially aligned the edges thereof; 

said <^te electrode including a first region 
disposed /right underneath said gate electrode and a 
second ^region adjacent to said first region, said 
first /and second regions containing N atoms with 



1 respective concentrations such that said second region 
contains N with a higher concentration as compared 
with said first region. 
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